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Cardiovascular disease is the main cause of morbidity 
and mortality in patients with chronic kidney disease 
(CKD). They present a 5 -fold increase in cardiovascular 
risk at the end-stage of the CKD [1]. Vascular damage in 
CKD patients is characterized by calcification of the tu- 
nica media in the artery wall [2]. Therefore, artery calci- 
fication is an independent risk factor for mortality in 
CKD and its assessment is relevant for the clinical prac- 
tice. Artery calcification may be estimated with radio- 
graphic or echographic methods exploring large arteries 
or coronary vessels. Multislice computed tomography 
(MSCT) or electron beam computed tomography (EBCT) 
are today considered as the gold-standard to quantify cal- 
cified deposits at the coronary arteries and aorta. The CT 
image analysis yields a calcification score that has been 
correlated with the severity of cardiovascular disease [3]. 
However, CT methods are expensive, take a relative long 
time and the radiation dose is not irrelevant. Since these 
limits, plain X-ray methods are often preferred to CT to 
evaluate vascular calcification in the clinical practice. The 
lateral plain radiography of the abdomen allows quantify- 
ing lumbar aorta calcification with a score standardized by 
Kauppila and coll in 1997 [4]. This semiquantitative me- 
thod estimates calcified deposits at the posterior and an- 
terior wall of the lumbar aorta in front of each vertebral 
body from LI to L4, separately. The sum of the calcifica- 
tion score at each segment of the aorta wall yields a score 
varing from 0 to 24. This method is cheap and practical; 
however, the computed score depends from the operator 
ability in identifying deposits and their definition in the 
radiographic image. Despite these limits, this method has 
been clinically validated in studies showing its capability 
to predict cardiovascular risk and its correlation with the 
score yielded by the EBCT [5,6]. In addition to radio- 
graphic methods, ultrasonography has been used to ex- 
plore artery calcification although a standardized score 
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to quantify calcification has not been developed. Ultra- 
sonographic methods can also measure cardiac calcifica- 
tion and the intima-media thickness of the carotid artery. 
This method is safe and feasible, but is also operator 
dependent [7]. 

Alternative to these methods dual-energy X-ray ab- 
sorptiomentry (DXA) has been proposed to detect cal- 
cification by lateral analysis of the lumbar aorta. Aorta 
deposits may be estimated with a 24-point or 8-point 
semiquantitative scale that quantifies calcified deposits 
in the posterior and anterior wall of the lumbar aorta in 
front of vertebral bodies from LI to L4. This calcifica- 
tion score was positively correlated with that yielded by 
plain X-ray in general population [7] and by CT in dialy- 
sis patients [8]. DXA score was a predictor of incident 
myocardial infarction and stroke in a population of older 
women [9]. An Italian study (CREMA study) observed 
the association of DXA score with cardiovascular events 
in patients with CKD at different stages during a two- 
year follow-up. The study included 92 patients: 27 un- 
dergoing dialysis, 38 with CKD at stage 3, 21 with CKD 
at stage 4 and 6 with CKD at stage 5. DXA aorta calcifi- 
cation score was determined at patient enrollment and 
expressed with the 8-point scale. At the end of the first 
year of follow-up 14 cardiovascular events occurred, in- 
cluding four deaths and ten other acute events. One pa- 
tient died for non-cardiovascular reason. Nine events 
occurred in patients having calcification score between 0 
and 4 (11.1% of 78 patients), five events in patients having 
score between 5 and 8 (35.7% of 14 patients, p = 0.02). 
Kaplan-Meier curve of the first cardiovascular event 
showed that patients with score 5-8 had a larger number 
of cardiovascular events during the year of follow-up com- 
pared with patients with score 0-4 (p = 0.02, Figure 1). 
Cox multivariate regression analysis showed that patients 
with calcification score of 5-8 had a 13-time higher car- 
diovascular risk adjusted for the other confounding fac- 
tors, relative to the patients with score 0-4 (OR = 13, 95% 
confidence interval 1.4-118, p = 0.023). DXA calcification 
score was correlated with the Kauppila's score, but showed 
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Figure 1 Kaplan-Meier curve for the first cardiovascular event in 
CKD patients enrolled for the CREMA study. Five cardiovascular 
events occurred in patients with DXA calcification score 5-8 (35% of 
14 patients; full line in the graph), while 9 events occurred in patients 
with score 0-4(11.1 % of 78 patients, p=0.02; dotted line). 



a greater association with cardiovascular events compared 
with the KauppUa's score. These findings support the cli- 
nical value of the DXA method to predict cardiovascular 
risk in CKD patients. DXA method is cheap, needs a 
shorter time and exposes patients to a very low x-ray dose 
[10]. Despite these practical advantages, the obtained 
DXA score is semiquantitative and operator dependent. 
These aspects limit the large application of DXA scanning 
of the abdominal aorta to the clinical practice. However, 
current perfomance of the DXA evaluation of the aorta 
wall could be largely improved by developing automated 
algorithms for the computation of the abdominal aorta 
calcification score on a continuous scale. This potential 
evolution to a quantitative method might overcome cur- 
rent limits of the DXA assessment and is theoretical feas- 
ible given the high resolution achieved by the most recent 
generation of DXA digital detectors. This could be a good 
challenge for the companies producing DXA equipments. 

Author details 

'Nephrology and Dialysis Unit, San RafTaele Scientific Institute, Via Olgettina 
60, 20132 Milan, Italy ^Bone Metabolism Unit, San Raffaele Scientific Institute, 
Milan, Italy. ^Cl inical Pathology, C. Besta Neurological Institute, Milan, Italy. 
''Department of Health Sciences, Universita degli Studi of Milan, Milan, Italy. 

Received: 10 June 2014 Accepted: 10 June 2014 
Published: 17 June 2014 

References 

1. Go AS, Chertow GM, Fan D, McCulloch CE, Hsu CY: Chronic kidney disease 
and the risks of death, cardiovascular events, and hospitalization. N Engl 
J Med 2004, 351:1296-1305. 

2. Goodman WG, Goldin J, Kuizon BD, Yoon C, Gales B Sider D, Wang Y, 
Chung J, Emerick A, Greaser L, Elashoff RM, Salusky IB: Coronary-artery 
calcification in young adults with end-stage renal disease who are 
undergoing dialysis. N fng/ J Med 2000, 342:1478-1483. 

3. Block GA, Raggi P, Bellas! A, Kooienga L, Spiegel DM: Mortality effect of 
coronary calcification and phosphate binder choice in incident 
hemodialysis patients. Kidney Int 2007, 71:438-441. 



10. 



Kauppila 11, Polak JF, Cupples LA, Hannan MT, Kiel DP, Wilson PWF: New 
indices to classify location, severity and progression of calcific lesions in 
the abdominal aorta: a 25-year follow-up study. Atherosclerosis 1 997, 
132:245-250. 

Bellasi A, Ferramosca E, Muntner P, Ratti C, Wildman RP, Block GA, Raggi P: 
Correlation of simple imaging tests and coronary artery calcium 
measured by computed tomography in hemodialysis patients. Kidney Int 
2006, 70:1623-1628 

Karohl C, Goscon EDM, Raggi P: Noninvasive imaging for assessment of 
calcification in chronic kidney disease. Nat Rev Neptirol 201 1, 7:567-577. 
Schousboe JT, Wilson KE, Kiel DP: Detection of abdominal aortic 
calcification with lateral spine imaging using DXA. J Clin Densitom 2006, 
9:302-308. 

Toussaint ND, Lau KK, Strauss BJ, Polkinghorne KR, Kerr PG: Determination 
and validation of aortic calcification measurement from lateral bone 
densitometry in dialysis patients. Clin J Am Soc Nephrol 2009, 4:1 1 9-1 27. 
Schousboe JT, Taylor BC, Kel DP, Ensrud KE Wilson KE, McCloskey EV: 
Abdominal aortic calcification detected on lateral spine images from a 
bone densitometer predicts incident myocardial infarction or stroke in 
older women. J Bone Miner Res 2008, 23:409-416. 
Damilakis G, Adams JE Guglielmi G, Link TM: Radiation exposure in X-ray- 
based imaging techniques used in osteoporosis. Eur Radiol 2010, 
20:2707-2714. 



doi:1 0.1 1 86/1 479-5876-1 2-1 72 

Cite this article as: Vezzoli ef at: It's time for a practical method 
quantifying vascular calcification. Journal of Translational Medicine 
2014 12:172. 



Submit your next manuscript to BioMed Central 
and take full advantage of: 

• Convenient online submission 

• Thorough peer review 

• No space constraints or color figure charges 

• Immediate publication on acceptance 

• Inclusion in PubMed, CAS, Scopus and Google Scholar 

• Research which is freely available for redistribution 



Submit your manuscript at 
www.biomedcentral.com/submit 



o 



BioMed Central 



